This paper investigates the local determinants of FDI location across Italian manufacturing industries. Specifically it examines the importance of industry-specific local industrial systems as potential catalysts for attracting FDI. The paper develops a model of FDI location choice using a unique FDI database, stratified by industry and province. This extends previous analysis beyond the mere density of activity, to analyse the specific nature of agglomerations and their importance for attracting inward investment. The results also suggest that the importance of agglomeration differs between industries, and offers some explanation for this.
1.

Introduction
Traditionally, Italy has few policy initiatives designed to attract inward foreign direct investment (FDI). Many countries in the developed world have come to see the attraction of inward investment as synonymous with regional development, a position that is extended by the various EU level policy initiatives designed to attract internationally mobile capital to certain regions. Recently the stance of the Italian government appears to have changed, with the strengthening of regional agencies seeking to promote local development by attracting inward FDI. The extent to which such policies have been effective is however yet to be tested.
As a result of this apparent ambivalence, Italy has received much smaller levels of foreign investments compared with the other members of the EU, and Italy ranks 109 th in terms of potential foreign investment attractiveness (UNCTAD, 2003) .
Initial analysis suggests that foreign owned firms in Italy are concentrated in sectors with significant scale economies. Such industries account for 42.8 per cent of the total FDI. Industries that are more specialised than average attract 24.4%, while R&D intensive industries attract very little. Foreign firms in R&D intensive industries are mainly located in metropolitan areas, while foreign-owned firms in older traditional industries are mostly located in peripheral areas.
In the following analysis we extend this by considering Pavitt's taxonomy (1984) in order to examine the determinants of inward investment in Italy across industries. This therefore extends the work of Piscitello-Mutinelli (1994) and Basile (2003) who argue that variation in inward FDI in Italy essentially an industry level phenomenon.
The dominant model of the motivation for a firm to enter a foreign market through FDI has changed little since the seminal work of Dunning (1958) and Vernon (1966) . The basic framework has been one which envisages the firm generating certain firm specific assets in its home country, then seeking to exploit these further by creating income generating assets abroad. The importance of locational or "pull" factors was very much secondary to this, in explaining which host countries the MNE chose to locate. There is a relatively large literature that seeks to relate location specific factors to the determinants of inward investment across countries, regions or industries, often based on the importance of agglomeration or the possible links between domestic sector and inward investors. , for example, shows that there are significant benefits to both domestic and foreign firms from agglomeration (see also Shaver, 1998) . Location advantages at the local or regional level could be self perpetuating where further growth of an industry sector makes the location even more attractive (Head, Ries and Swenson, 1995, see also Krugman, 1991) . Under such circumstances random location decisions in the past can result in the development of specialised support infrastructure and a concentration in a given industry (Wheeler and Mody, 1992) . While the importance of agglomeration for attracting FDI has been explored, following the work of Coughlin et al. (1991) , the importance of spatial organisation of activity, or clustering for attracting FDI is largely unexplored. This is particularly important in the Italian context, where Local Industrial Systems (henceforth LISs) have a long history. Equally, this provides a link to the relatively recent concept of so called technology (or knowledge) sourcing FDI that is developing within the international business literature. This is discussed in more detail in the following section. In this paper, LIS are defined as local concentrations of firms specialised in one or a few related sectors.
This paper examines the importance of local characteristics and agglomeration economies for attracting inward FDI in Italy, within the context of LIS and other forms of spatial organisation. The rest of the paper is set out as follows: section 2 examines the nature of location advantages for MNEs and recent contributions on technology sourcing, and section 3 provides theoretical background and some empirical evidence of LISs' competitive advantages. Section 4 describes a model of location choice for MNE to test our hypotheses, while data and econometric model are described in section 5. Section 6 provides some thoughts on policy implications and presents some concluding remarks.
The importance of location theory explaining FDI
The literature on FDI illustrates that the importance of location advantages has increased, with the emphasis changing from natural and cost-related inputs endowments to knowledge-based competencies. In particular, as Cantwell and Santangelo (1999) note, the technological strengths of host countries is a relevant feature to discriminate between the location options for the multinational firm. In addition, the localised nature of learning processes has changed the geographical scale of location patterns from the national to the regional or even local level. For instance, Dicken (1998) and Cantwell and Iammarino (2000) show that foreign R&D activities in the UK are strongly concentrated in the South-East of England. In a similar vein, Driffield and Munday (2001) illustrate the importance of agglomeration economies and spillovers on total factor productivity growth of UK regions, and demonstrate that a critical level of regional concentration of economic activities, in effect the existence of significant agglomeration economies, is a necessary condition for spillovers to occur.
It is clear, however, that the ability of a locality to attract FDI merely represents the potential for development, and that technology, or knowledge sourcing is by no means automatic, but depends on the actions of the firms concerned (Driffield and Love, 2003) . In addition, given the nature of public good embodied in local knowledge, and that the latter is not concentrated in specific firms but embedded in the local industrial system, MNEs may realise knowledge sourcing as long as their foreign affiliates undertake cooperative relationships with local firms rather than engage in a predatory behaviour (Bellandi, 2001) .
The above discussion illustrates why clusters of activity are likely to be inherently attractive to firms seeking to tap into a pool of specialised knowledge and competence. Cluster firms are characterised by a high degree of specialisation and complementarity, that generates dynamic processes of knowledge creation -learning and innovation -and knowledge transfer-diffusion and synergies. In clusters there are collective learning processes that generate innovation and thereby competitiveness also in non high-tech intensive sectors. In fact, clusters can be extremely competitive in what the literature defines as traditional sectors; for instance, Sassuolo (Italy) ceramic tile industrial district accounts for one third of the sector world export . An innovative and competitive cluster can produce positive externalities to its entire region: as the cluster grows the extent of vertical and horizontal product differentiation increases. As a result, the cluster becomes a centre of accumulated competencies across a range of related industries, and across various stages of production (the so called production filière). These localised centres of accumulated knowledge can be very attractive to outside firms.
3.
The competitive advantages of Local Industrial Systems
The theoretical analysis of the LISs as sources of regional competitive advantage draws on the concept of territorial competitiveness and the tangible and intangible factors that drive it. The conceptual starting point of this stream of literature is the flexible specialisation approach, pioneered by Piore and Sabel (1984) , which considers small firms, and especially firms within LISs, as an alternative model of industrial development to large vertically integrated firms. This approach emphasises the specific characteristics of the organisation of production in the LISs that enable them to cope with uncertainty and to be flexible. The first model of firm agglomeration was developed by Becattini (1979) who witnessed this phenomenon in
Italy and introduced the concept of industrial district to describe a specific model of social and industrial development, rather than merely a sector-specific geographical agglomeration of firms.
As global competitiveness is more and more associated to regional (Porter, 1998) . The literature on the knowledge-based economy has emphasised the importance of local competencies for knowledge creation and learning processes (Prahalad and Hamel, 1990) . 1 This literature distinguishes two types of knowledge: codified and uncodified or tacit knowledge (Nonaka, 1991) . The former is based on standardised scientific protocols and then easily tradable on international markets, while the latter is essentially embedded within single enterprises or specific geographical areas, and cannot be transferred through standard agreements such as licensing. It follows that tacit knowledge is limited spatially, and can only be transferred between organisations with high levels of communication and mutual understanding. This argument strengthens the link between knowledge creation and the geographical, social and institutional frameworks supporting firms at the local level. Becattini (1979) defines the industrial district as "a territorial entity characterised by the active presence of a group of persons and a population of firms in a given historical and geographical dimension." This perspective on local development clearly highlights the strong 1 See Dosi and Malerba (1996) for further discussion on competencies.
interplay of social and economic factors as basic conditions for the successful development of industrial districts.
The role of local technological externalities is important in this context, and draws on the innovative milieu approach, developed by Aydalot (1986) and Perrin (1988) . Here the organisation of production at the local level is considered a complex and self-contained micro-system, promoting strong interaction and cumulative processes. The geographical boundaries of the innovative milieu are defined both by spatial proximity effects, and by economic and cultural homogeneities within the milieu. In particular, innovation processes and factors of success are specific to each context and depend on (a) strong specialisation of the local industry in a filière or technology, (b) dense interactions and synergies among local firms, (c) collective learning processes, and (d) a strong sense of belonging to the local community. The result is that the milieu stimulates "collective learning" (Camagni, 1991 and Lawson and Lorenz, 1999) . Also Storper (1995) stresses the intangible factors of regions' competitiveness and defines the region, and a LIS, as a "nexus of untraded interdependencies". His approach outlines how strong competitive regions develop successful models of production that can not be easily imitated since they are embedded in the underlying system of shared conventions and norms.
In the literature, definitions of agglomeration have widened to include networks (Hakansson, 1987) , commodity chains (Dicken, 1998) , production systems (Scott and Storper, 1992) , and business systems (Whitley, 1992) . Recent contributions qualify LISs as systems of economic and social relations, emphasising the role of the relational capital (Camagni, 1999) and social capital (Putnam, 1993; World Bank, 2001 ) for local development. Other contributions have looked at the development of a specialised service sector as a result of co-operation among local firms (Brusco, 1989 ), or at the role for local development of business associations (Best, 1990; Humphrey and Schmitz, 1996; Maskell et al., 1998) or at the targeting of LISs in wider industrial policy framework (Bennet and McCoshan, 1993) .
The determinants of the spatial distribution of FDI
Much of the recent work in this area is based on Coughlin et al. (1991) , who develop a model that of MNE location choice based on profit maximisation. Coughlin et al. (1991) identify the main factors determining the spatial distribution of inward FDI in the US. They demonstrate that FDI is attracted to regions with high levels of final demand for the output, but also to regions with high densities of manufacturing activity and extensive transportation infrastructure, whereas higher wages and taxes deter FDI location.
The analysis of FDI location was recently extended, see for example Basile's (2003) (Dunning, 1998) . Secondly, it will link the analysis to more complex considerations of the local organisation of industrial activity, by distinguishing different kinds of agglomeration economies at the local level.
For example, while efficiency seeking may be associated with the availability of cheap labour, or with high productivity levels and agglomeration economies, strategic asset seeking behaviour is linked to the sourcing of industry-specific knowledge that is embedded in specific LISs. In fact, LISs are expected to hold specific localised competitive advantages (knowledge creation and other locally embedded intangible assets) absent in other locations with the same industry, and for this they can attract higher levels of inward investment.
Econometric analysis
The basic theoretical model assumes that a firm in a given industry will choose to locate in a particular region if and only if that choice will provide the highest return to its investment:
( 1) where i denotes the firm and j indicates the locality providing the highest profit among a set of k regions denoted by the suffix m. Following the study of Carlton (1983) on the location choice of domestic firms, Coughlin et al. (1991) assume that the profit earned by the firm i in location j is linked to a set of observable characteristics of location j.
where c is the constant term, X j is a vector of observable characteristics of location j expressed in log term, β is a vector of unknown coefficients to be estimated and are the random terms. Given the individual nature of the data and assuming that the random terms are independent log-Weibull distributed, Coughlin et al. (1991) were able to use McFadden (1974) conditional logit model that allows to express the location choice in terms of the probability to locate in a given area, conditional to the relative characteristics of other location, and to estimate the model using maximum likelihood.
Coughlin and Segev (2000) outline several alternative econometric specifications to model location choice. McFadden's (1974) conditional logit model provides a consistent framework for the econometric analysis only when individual data are available. The presence of significant data constraints and the availability of aggregated data has meant considering alternative solutions, such as the adoption of model for count data (Coughlin and Segev, 2000) . In order to bring together all these models within a common framework of specification and estimation, we rely on the contribution of Nelder and Wedderburn (1972) who group all these models under a single class of models, defined as the generalised linear models (GLM), on the basis of three common features:
1. The response variable Y has a distribution from the exponential family.
This family of statistical distributions allows heteroscedasticity related to the mean (expected) value of the distribution. In particular, where is the dispersion parameter. where the average value of FDI entering a location is assumed to be an exponential function of the following linear combination of explanatory factors.
The estimation of equation (5) 
Inter-Industry heterogeneity
An obvious, though often ignored problem with this type of work is the issue of heterogeneity across industries. In order to address this we employ the classification scheme developed by Pavitt (1984) . In addition to addressing heterogeneity, such a classification provides a link to the motives for FDI discussed above, following Dunning (1998) , where location choice within industries will vary by type of industry. For example, resource seeking FDI is associated with the local endowment of assets and resources, including:
infrastructure, skilled labour and business services supply. Market Seeking FDI includes variables connected to the exploitation of the potential of local input or output markets, identify by the local level of income per capita and by rates of overall and young unemployment, respectively. Efficiency seeking FDI include all factors that affect the costs and efficiency of local production such as investment incentives, manufacturing labour productivity and presence of static or dynamic agglomeration economies. Finally, Strategic asset seeking FDI focuses on knowledge-related assets, and in particular on public institutions as well as local industrial systems potentially promoting learning processes. Clearly the nature of the industry will determine the type of FDI that is attracted, which will in turn determine the location. As such, imposing uniform coefficients across these types of industries is likely to be invalid.
Further details of the classification scheme are presented in Appendix B, while the breakdown of inward FDI across these sectors is presented in table 1. This classification identifies four broad typologies of manufacturing sector: science-based industries, scale-intensive industries, specialised-suppliers industries and supplier dominated industries. 
Data
The territorial unit of analysis used in this paper is the Italian province. Industry level data, including FDI and the input data to identify LISs, were aggregated according to Pavitt's (1984) taxonomy, described in the previous section.
In addition, an attempt to classify independent variables on the basis of their relative importance in terms of different typologies of location choice behaviour (resource, market, efficiency and strategic assets seeking) was also performed and included in 
Location variables related to market seeking FDI DEM
Potential market share, measure as the ratio of total personal income relative to manufacturing employee in the province (Wheat, 1986 and Duffy, 1994 
ISTAT
Classification variables related to different types of province with the same industry LIS
Dummy variable for two types of LIS by industry and province: (a) strongly specialised LIS are identified by a LQ above 1,5; (b) weakly-specialised LIS are identified by a LQ in the region 1-1,5
Authors' elaboration with ISTAT census data ID-like provinces Dummy variable for two additional types of province in supplier-dominated or specialised-suppliers industries, characterised by a significant presence of industrial districts (ID).
Authors' elaboration
Location variables related to the "dartboard" effect LAND Geographical extension of the province, measured in hectares ISTAT
Identifying different sources of agglomeration economies
Despite the importance of agglomeration economies in attracting FDI there is only limited study in the literature of the different types of agglomerative forces. The "new economic geography" approach (Krugman 1991 , Ottaviano 2003 focuses on agglomeration effects driven by pecuniary or technological externalities and cumulative processes. In contrast industrial and urban economics focuses on the specific externalities generated by strongly specialised local industrial systems (LIS) and metropolitan areas, respectively. A relatively restricted literature has developed along these lines following Brusco (1990) and Glaeser at al (1992) .
In the spirit of Coughlin et al. (1991) , agglomeration economies are measured in terms of local density of manufacturing activities, given by the share of manufacturing employment over total employment at the provincial level. This variable captures both statistic agglomeration economies and potential dynamic effects, since it provides also a measure of the level of industrial development of the local manufacturing industry. In addition, in contrast to some empirical studies that consider the number of manufacturing firms as a measure of agglomeration economies of the local industry, it removes the problem of spurious correlation with the geographical size of the province.
LISs are identified at the provincial and sector level on the basis of location quotients (LQ), calculated with respect to census of industry and service data for the year 1996.
LQ is defined as follows: proposed by Becattini and Menghinello (1998) . This defines a set of indicators that measure the concentration of IDs at the provincial level and across all industries.
Following Coughlin and Segev (2000) , urban areas are identified at the provincial level on the basis of the inclusion of metropolitan areas, officially defined by ISTAT.
Results
The results from the estimation of equation (5) are presented in Table 3 . The presence of a high degree of correlation among explanatory variables is one of the major problems in regional models, especially when social and economic covariates are combined. In addition, location choice models require controlling for the "dartboard effects" 2 ..
In order to identify a set of independent covariates, a process of a priori variable selection was performed. The essential problem was one of correlation between two sets of variables, the education and unemployment variables.
Specifically HEDU was found to be highly correlated with SERV due to the fact that business services require higher standard of education than manufacturing.
Furthermore, AGGL is strongly and negatively correlated with UNEMP, DEM and, indirectly, with LABENV; a reason for this could be that the intensity of manufacturing activity is also a good index of local development. The results of the first set of regressions show that agglomeration economies, Industry-specific LIS effects are strongly positive and statistically significant for science-based and specialised-suppliers industries. This illustrates that the LIS effect is distinct from the agglomeration and urban economies effects. One possible explanation for this is that LIS effects are associated with technology sourcing FDI.
In science-based industries, foreign firms would benefit from the externalities generated in specialised LISs through their engagement in formal and informal linkages with local high-tech firms or institutions. On the other hand, in specialisedsuppliers industries, foreign firms are very likely to benefit from location spillovers through learning-by-interacting processes, mainly realised via user-producer linkages with other local firms along the local production filière. In contrast, the insignificance of LIS effects in supplier-dominated sectors may be explained by the fact that LISs in these industries present entry barriers, such that entry by FDI is viewed as very risky and possibly unprofitable..
The second set of results refers to the link between FDI and types of LISs. The analysis of the impact of different types of LIS in attracting FDI within the same industry provides some interesting insights. The analysis is carried out by considering one type of LIS as a "benchmark" that is set equal to zero: in our case this is represented by "strongly specialised provinces". In both science-based and specialised-suppliers industries, weakly specialised provinces and, in particular, despecialised provinces have a relatively negative impacts on FDI attraction at the local level: this strengthens previous evidence suggesting the key role of specialised LIS as local catalysts of FDI.
In the last set of regressions, we extend the analysis to include industrial district as a specific type of LIS. We find that in specialised-suppliers industries highly intensive ID provinces overperform types of LIS in terms of FDI attraction .
Policy implications and concluding remarks
The potential for agglomeration economies appears to be important for MNEs comparing location, and this is particularly important for science-based industries. In contrast, urban economies are not important for the attraction of FDI, unless they are specific to a particular urban centre, i.e. Milan. Focussing on the LIS effect, FDI in science-based and specialised industries is attracted to strongly specialised provinces, while industrial districts attract specialised-suppliers industries. Finally, FDI is not attracted by industrial districts in supplier-dominated industries or in scale-intensive industries. Such, industries are often very competitive in the world markets, demonstrating high degrees learning and innovation, so in Dunnings (1979) terminology, potential inward investors possess no ownership advantages here in order to encourage FDI.. While the contribution of FDI to local development per se is beyond the scope of this paper, the results here provide an important distinction when seeking to evaluate the potential impacts of FDI. It is important to determine whether potential inward investors will seek to become embeded locally or adopt predatory behaviours.
A MNE is locally embedded when it promotes cooperation and development of trust with local firms, as well as it is committed to a locality with long-term investments in both physical and human capital. This decision is determined by the analysis of the firm concerning the potential gains from long-term cooperation compared with the short term gain from predatory behaviour (Bellandi, 2001) . The strengthening of the degree of local or regional embeddedness of the MNE may produce strong benefits for the local industry and community, although the long-terms effects on local governance should be carefully evaluated.
An important question for future research therefore concerns the distinction between the short and long run in this respect. Drawing on the results of our paper, it can be argued that it questionable whether FDI in science-based and specialisedsuppliers industries are likely to be associated with long-term commitments, while the lack of foreign firms' interest in supplier-dominated sectors can also be due to the fact that the appropriation of benefits would entail monetary and non-monetary investments.
To conclude, we would suggest that policy-makers haveto be aware of the need to strike a balance between attracting FDI, without falling into the trap of adopting short-term measures by targeting and opening up sectors palatable to foreign investors, and ensuring that foreign firms commit themselves to localities since only embedded FDI benefits both foreign and host firms.
Appendix A Pavitt's classification of manufacturing industries (1992)
Pavitt's 'sectors NACE three digits codes Science-based industries 244, 300, 321, 322, 323, 331, 332, 333, 334, 335, 353 Scale-intensive Industries 211, 212, 221, 222, 223, 231, 232, 233, 241, 242, 243, 245, 246, 247, 251, 252, 261, 264, 265, 266, 267, 268, 271, 272, 273, 274, 275, 283, 284, 285, 296, 297, 341, 342, 343, 354 Specialised Suppliers Industries 291, 292, 293, 294, 295, 311, 312, 313, 314, 316, 351, 352, 355 Supplierdominated Industries 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 171, 172, 173, 174, 175, 176, 177, 181, 182, 183, 191, 192, 193, 201, 202, 203, 204, 205, 262, 263, 281, 282, 286, 287, 315, 361, 362, 363, 364, 365, 366, 371, 372 
